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Organics present in Hanford waste have reduced optimum waste volume
(WVR) during waste processing by either (a) inhibiting maximum WVR in the
evaporator-crystatlizer or (b) enhancing slurry growth in the storage tank
after concentration. The removal of the organics (specifically HEDTA and
EDTA), or at least lowering their concentration, may enhance the minimization

of storage volume, with subsequent savings of dollars. The referenced letter

outlined preliminary experiments which would be used to examine thermal

destruction of the organics. Much of the preliminary work has been completed

and is discussed below.

A Teed solution similar to that used in the September 1983 pilot plant
double-shell slurry (DSS} run was prepared. The analysis of the feed showed
that desired concentrations were almost achieved (see Table I). A paortion
o7 the standard feed solution was spiked with organics and used to test

for thermai destruction of compiexants. The spiked feed was also analyzed,
and those results are also shown in Table I.

Each feed was subjected to the following experimentation: One aliquot was
concentrated, using the lab-scale batch boildown apparatus, to a "maximum"
WVR at constant pressure. A second aliquot was heated, for 48 hours, at
140°C prior to concentration. A third aliquot was heated, also for 48 hours,
at 240°C prior to concentration. Both heated aliquots were also analyzed
prior to boildown. The "treated" feeds' (i.e., preheated) analyses are shown
in Table II. o e o

The preheating treatment flared several problems when attempting the elevated
temperatures. The stainless steel Parr bombs utilized rubber o-rings for
maintaining an airtight environment. The o-rings fajled at the elevated
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temperatures, causing the contents of the bombs to solidify due to evaporation.

The synthetics, sans organics, turned into a hard cake: whereas when organics

were present, the contents turned into "cookie dough". The bombs were revamped

using Tefion-wrapped o-rings, and the synthetics were successfully heated.
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After storing the DSS for four weeks at 80°C, the major change was a reduction
in aluminum concentrations. As shown in Table VI, the solubie aluminum content
in the slurry was less in every case. There were insoluble solids present
after the four-week storage period; therefore, those mixtures were filteread

and analyzed. This phenomenon is supported by the knowledge of slow aluminum
kinetics.

Overall, the growth and gas generation seem to be consistent. When considering
growth and gas generation, viscosity data correlate well. The more viscous
materials {see Tables V and VII) had more growth and less gas generation

(i.e., more entrapment). Conversely, the less viscous materials did not grow
as much; but more gas generation was observed. .

The one, unusual observation is that even though great guantities of gas were
generated, no glaring changes in chemical composiiions were observed. At
this time, there is no reason to suspect that the integrity of the laboratory
apparatus failed. A1l indications are that the vessels maintain a closad
environment, which leaves the question as to the source of gas unanswerad.

This letter satisfies a June 29, 1984 milestone. Additional work is recommended
to follow up this study. Specifically, experiments examining (a) minimal
temperature required for thermal destruction, (b) effects of time of heating
versus temperature, and {c¢) chemical composition effects. To that end, the
Chemical Laboratory Unit recommends that a statistically designed parameter
study be drafted with multiple temperatures, times, and concentrations
integrated into the study. Please call if you desire the Chemical Laboratory
Unit to pursue the thermal destruction experiments.
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TABLE I

Composition of Synthetic Thermal Destruction Feeds

Component Concentration {Moles/Liter)
Without Organics With Organics
Theoretical Analyzed

At 1.23 1.24 1.18
OH™ 3.40 3.34 3.27
c0,7? 0.16 0.182 0.175
TOC(g/L) -~ 3.03 17.89
NOZ' 2.15 2.03 2.15
NO3' 2.50 2.74 2.61
EDTA -- - 0.0413
HEDTA - - 0.0773
Sp. G.” 1.41 1.42

*
Room Temperature




TABLE II

Composition of Pre-Heated Feeds
(Held at Temperature for 48 hours)

Component Concentration (Moles/Liter)
Sans Oraganics Oraanics
140°% 240°%C 140°¢ 240°%C
arts 1.31 1.27 1.30 1.29
OH™ 3.59 3.35 3.31 2.93
w3 -2
) Co, 0.186 0.191 0.219 0.890
. TOC(g/L) 3.17 0.27 19.4 4.13
o NO, 2.1 2.15 1.75 0.88
c NG5 2.72 3.97* 2.71 2.37
Le EDTA -- - 0.590%% ND
i HEDTA -- -- 0.637%* ND
™ Sp. G. ¥k 1.44 1.49 1.44 1.44
:: % Hy0 53.7 55.3 4a.9 53.6
gl

*[nitial concentration 2.8 M, but selids-were present. The mixture
was filtered, with the resulting 3.97 M. The crystals appeared to
be phosphate needles.

**Balieved to be off by a factor of 10. Questionable data.

***Room Temperature.



TABLE ITI

Boildown Data for Feeds

Observation Fead Tyne
Sans Oraanics Organics
Contro] 140% - 240% Control 140°¢ 240°%C
Initial {g’é‘-‘)’e’"at“rea 53.6 54.2  53.2 53.5 53.5 51.8
“”C]e?g"a{};)’m'”t 25 18 23 327 23 . *
N“deatfo?og?‘{”oerat“reb 62.0 60.4 59.3 65.0 62.5 *
Final Tem-‘(’ggﬁt“‘"ec 73.4 74.8 71.4 74.0 72.% 72.0

a Boiling point, at 60 torr, at 0 & WVR.

b Boiling peoint, at 60 torr, when nucleation occurred.

¢ Boiling point, a‘ 60 torr, at 45% WVYR.

* The 24OOC/organ1cs feed had solids present when the boiidown was bequn.



TABLE IV

Chemical Compositions of Concentrated Products
{45% WYR, 60 torr)

Component Concentration (Moles/Liter)
Sans Oraanics Organics
Control  140% 240°C  cControl 140°  240°%

arts 2.23 2.20 2.18 2.08 2.05  2.28
OH™ 6.05 5.95 5,90 5,70  5.73  5.15
co, 0.37  0.3¢ 0.32 0.3  0.40 1.53
TOC(g/L) 1.3 0.97 0.86  32.25 37.75  9.25
MO, 3.75 3.68  3.60 3.83 3.55  2.52
N, 4.33 4,64  4.40 4.1 4.00  4.17
EDTA - -- -- 0.085  0.076  **
HEDTA -- -- - 0.159  0.113 ==
Sp. G.* 1.65 1.69  1.63 1.62 1.65 1.68
% H,0 32.30  28.70 30.49  30.61  30.60 35.67
* 80%

** Non-detectable



TABLE V

Viscosity Data for Concentrated Products
(45% WYR, 60 torr)

Viscosity (cp)*

Shear** sans Organics Organics
Control 140°C 240°C Control 140°C 240°C
256 17 15 17 22 47 26
128 19 14 17 26 49 27
64 26 15 21 38 51 33
e 128 19 14 18 24 49 27
" 256 17 16 16 21 16 .25
¢
<D
o~ * Viscosity determined at 80°C using Haake Rotovisco Absolute viscometer.
1 ** VYiscosity measured by initially decreasing the shear rate, subsequently

increasing the shear.

o
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TABLE VI

Chemical Compositions of Concentrated Products After 4.5 Weeks

(45% WVR, 60 torr, stored at 80°C)

Concentration {Moles/Liter)

Component Sans Organics
Contral 140°C  240°C
aT*e 1.66 1.62 1.64
OH™ 6.05 6.05 6.15
co," 0.34 0.36 0.35
TOC (g/L) 0.94 0.77  17.8%%x
N0, 3.75 3.63 3.80
NO,” 4.36 4.36 4.47
EDTA - -- -
HEDTA -- -- -
SpG*
% H,0 30.30 37.70
% 30°C,

** Balow Detection Limits.
**% Questionable result,

Qrganics

Contraol 14Q°C 240°C
1.60 1.44 1.75
5.75 5.75 5.10
0.34 0.46 1.48
36.45 31.55 9.0
3.63 3.49  2.33
4,23 4.32 4.21
0.12 0.11 ok
0.15 0.083 falad
32.51 27.80 32.10
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* Yiscosity measurad by initially decreasing the shear rate and subsequently

TABLE VII

Viscosity Data for Stored DSS
(80°C, 4.5 Yeeks)

Viscosity (cp)**

Sans QOrganics Organics
Control 140°C 240°C ~Control 140°C 240°C
16 15 15 49 83 20
17 13 13 58 71 24
19 14 15 77 77 28
17 13 14 63 68 24
16 15 17 52 60 23

increasing the shear.

** Yiscosity determined at 80°C using Haake Rotovisco Absoiute viscometer,
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A CompARISON OF YoLUME PERcEMT fAroviTH oF DSS wiTH JreanIcS
AND DSS wiTHoUT ORGAMICS, IN WHICH THE FEED SOLUTIONS WERE
HOT THERMALLY PRETREATED.
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FIGURE 5. A ComparISON OF YoLuMeE PERceNT frowTH oF DSS wiTH JrGANICS
AND DSS wiTHoOUT ORGANICS, IN WHICH THE FEED SOLUTIONS WERE

HEATED To 140°C For 48 HOURs.



[wes}
u o
=

40.-00
ElE
=
sl
oy}

[ ey |
(g 0]
[ 83

I Ty (T
[ QR S A v Ry e

A
il
(&)

m
\U‘v £ M\mei"m-
. S o

0. 00 5. 00 10.00 15.00 20.00 25.00 30.60
TIME (DBYS) :
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AND DSS wITHOUT ORGANICS, 1IN WHICH THE FEED SOLUTIONS WERE
HEATED TO 240°C ror 48 HOURS.



	1.TIF
	2.TIF
	3.TIF
	4.TIF
	5.TIF
	6.TIF
	7.TIF
	8.TIF
	9.TIF
	10.TIF
	11.TIF
	12.TIF
	13.TIF
	14.TIF
	15.TIF

